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7\SLFDOO\VXUJHRQVXVHHPSLULFDOPHWKRGVEDVHGRQSDOSDWLRQDQGSDWLHQWVHQVDWLRQWRGHWHUPLQHZKHQWRORDGWKH
LPSODQWZLWK WKH SURVWKHVLV$OWHUQDWLYHO\ QRQGHVWUXFWLYH LPDJLQJ DQG ELRPHFKDQLFDO WHFKQLTXHV FDQ EH XVHG WR
DVVHVVWKHSHULLPSODQWZRXQGKHDOLQJ>@&ODVVLFUDGLRJUDSKLFHYDOXDWLRQ>@LVFRPPRQO\DGRSWHGIRUERQH





LQWURGXFHGE\0HUHGLWK >@DQG LVEDVHGRQ WKH UHVRQDQFH IUHTXHQF\DQDO\VLV 5)$$Q/VKDSHG WUDQVGXFHU LV
VFUHZHGRQWR WKH LPSODQWRU LWVDEXWPHQWDQG LW LVH[FLWHGE\DVLQHZDYHYDU\LQJ LQIUHTXHQF\IURP WRN+]
>@7KHLQGLFDWRURIVWDELOLW\LVWKHUHVRQDQFHIUHTXHQF\RIWKHLPSODQWDQGLQSDUWLFXODUWKHKLJKHUWKHUHVRQDQFH




WHFKQLTXH FRQVLVWV RI ERQGLQJ RQHZDIHUW\SH OHDG ]LUFRQDWH WLWDQDWH WUDQVGXFHU 3=7 WR WKH KRVW VWUXFWXUH WR EH
PRQLWRUHG:KHQVXEMHFWHGWRDQHOHFWULFILHOG WKHWUDQVGXFHULQGXFHVORZWRKLJKIUHTXHQF\VWUXFWXUDOH[FLWDWLRQV
ZKLFK LQ WXUQDIIHFW WKH WUDQVGXFHU¶VHOHFWULFDODGPLWWDQFH$VWKHVWUXFWXUDOYLEUDWLRQVGHSHQGRQWKHPHFKDQLFDO
LPSHGDQFHRIWKHKRVWVWUXFWXUHWKHPHDVXUHPHQWRIWKH3=7¶VDGPLWWDQFHFDQLQIHUWKHKHDOWKRIWKHKRVWHOHPHQW
,Q WKH VWXG\ SUHVHQWHG LQ WKLV DUWLFOH ZH FRQGXFWHG D QXPHULFDO DQDO\VLV RI WKH ELRPHFKDQLFDO RVVHRLQWHJUDWLRQ
SURFHVVPRQLWRUHGZLWK WKH(0,$FRXSOHG ILHOG DQDO\VLV &)$RI WKH(0, WHFKQLTXHZDVSHUIRUPHGXVLQJ WKH
FRPPHUFLDOILQLWHHOHPHQWVRIWZDUH$16<6$3'/
)(0LQGHQWLVWU\
%RQH UHPRGHOLQJ LV D OLIHORQJ SKHQRPHQRQ LQZKLFKPDWXUH ERQH WLVVXH LV UHPRYHG IURP WKH VNHOHWRQ ERQH
UHVRUSWLRQ DQGQHZERQH LV IRUPHG RVVLILFDWLRQ >@ ,W LV NQRZQ WKDW WKHPDLQ FKDOOHQJHV LQ WKH VLPXODWLRQRI
GHQWDOLPSODQWVLVWKHPRGHOLQJRIWKHOLYLQJKXPDQERQHWLVVXHDQGLWVUHVSRQVHWRDSSOLHGIRUFHV>@,QOLWHUDWXUHD
XQLYHUVDOO\DFFHSWHGPRGHOGRHVQRW H[LVW DQGPDQ\ WKHRULHVKDYHEHHQSURSRVHG WRGHVFULEH WKHERQHDGDSWDWLRQ
SURFHVV
7KH )($ RI WKH LPSODQWERQH G\QDPLF LQWHUDFWLRQ W\SLFDOO\ LQYHVWLJDWHV WKH IDFWRUV WKDW DIIHFW WKH YLEUDWLRQ
FKDUDFWHULVWLFVRIDQLPSODQW>@7KHVHFKDUDFWHULVWLFVDUHDWWKHIRXQGDWLRQRIWKH2VVWHOOV\VWHP3HUH]HWDO
>@ SURSRVHG D VSHFLILF LQWHUIDFH PRGHO WR VLPXODWH WKH DGKHVLRQ EHWZHHQ WKH LPSODQW DQG WKH ERQH ZKHUH WKH
FRQVWLWXWLYH ODZV ZHUH H[SUHVVHG LQ WHUPV RI WUDFWLRQV DQG GLVSODFHPHQW GLVFRQWLQXLWLHV 'HWDLOHG WKHRUHWLFDO
IRUPXODWLRQ QXPHULFDO LPSOHPHQWDWLRQ DQG H[SHULPHQWDO YDOLGDWLRQ RI WKH DIRUHPHQWLRQHG LQWHUIDFH PRGHOV DUH





LPSODQWLQWHUIDFHERQH +HUHDIWHU WKH\ DUH LQGLFDWHG DV WKH VXSHUVWUXFWXUH DQG VXSHUVWUXFWXUHLQWHUIDFHERQH
UHVSHFWLYHO\:HPRGHOHGWKH1REHO5HSODFH7DSHUHG*URRY\ࢥîPPLPSODQWDQGWKHSHUPDQHQWSURVWKHWLF
DEXWPHQWE\1REHO%LRFDUHEHFDXVHWKH\ZHUHXVHGUHFHQWO\>@)LJXUHDVKRZVWKHVXSHUVWUXFWXUHPRGHOEXLOW
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7KHVL]HRI WKHWLVVXHZDVDVVXPHGWREHPP7KHPHVKRI WKHVXSHUVWUXFWXUHFRQVLVWHGRIQRGHVDQG




























+DUPRQLF DQDO\VLV ZDV SHUIRUPHG LQ WKH UDQJH  N+] IRU WKH VXSHUVWUXFWXUH DQG  N+] IRU WKH
VXSHUVWUXFWXUHLQWHUIDFHERQH7KH VHOHFWLRQ RI WKHVH LQWHUYDOV UHSUHVHQWHG D JRRG WUDGHRII EHWZHHQ FRPSXWDWLRQDO
HIIRUWVDQGDFFXUDF\RIUHVXOWV)RUERWKFDVHVWKHIUHTXHQF\UHVROXWLRQZDVN+]
,Q RUGHU WR LQYHVWLJDWH WKH HIIHFWV RI WKH LQWHUIDFLDO WLVVXH RQ WKH HOHFWURPHFKDQLFDO VLJQDWXUH RI WKH 3=7ZH
YDULHGWKHVWLIIQHVVRIWKHWLVVXHIURP03DQDPHO\WR03DQDPHO\IXOO\RVVHRLQWHJUDWHGZLWK










RI YLEUDWLRQ RI WKH VXSHUVWUXFWXUH ,Q SDUWLFXODU WKHUH DUH FOHDU VWUXFWXUDO SHDNV DW  N+] DQG VPDOOHU SHDNV
EHWZHHQN+]DQGN+]7KHJUDSKVUHODWLYHWR WKHVPDOOHUIUHTXHQFLHVSUHVHQWVSHDNVWKDWDUHDW OHDVW WZR
RUGHUV RIPDJQLWXGH VPDOOHU1RQHWKHOHVV WKH SUHVHQFH RI WKHVH SHDNV SURYHV WKDW WKH LPSODQW DQG WKH DEXWPHQW
DIIHFWWKHHOHFWURPHFKDQLFDOUHVSRQVHRIWKH3=7SDWFK

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7DEOH0DWHULDOSURSHUWLHVRIWKHFRPSRQHQWVRIVXSHUVWUXFWXUHLQWHUIDFHERQHV\VWHP
0DWHULDO 3DUDPHWHU 6\PEROV 9DOXHV
3LH]RHOHFWULF 'HQVLW\ ȡ .JP
  >cE@& & *3D
  & *3D
  & & *3D
  & *3D
  & & *3D
  & *3D
 3LH]RHOHFWULFVWUHVVPDWUL[ >e@H H &P
  H &P
  H H &P
 (OHFWULFSHUPLWWLYLW\PDWUL[ >İs@İ11  İ22                ()P
  İ33 ()P
 5D\OHLJKGDPSLQJ ȕ (
 'LHOHFWULFORVVIDFWRU 7DQį 
%RQH 'HQVLW\ ȡ .JP
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7R HYDOXDWH WKH HIIHFW RI WKH LQWHUIDFLDO WLVVXH VWLIIQHVV RQ WKH HOHFWURPHFKDQLFDO UHVSRQVH RI WKH 3=7 SDWFK WKH
VXSHUVWUXFWXUHLQWHUIDFHERQHV\VWHPZDVDQDO\]HG7KHUHVXOWVDUHVKRZHGLQ)LJ7KHFRQGXFWDQFHDVDIXQFWLRQ
RI WKH H[FLWDWLRQ IUHTXHQF\ UHODWLYH WR WKH  DQG  OHYHOV RI RVVHRLQWHJUDWLRQ LV SUHVHQWHG LQ )LJ D
&RPSDUHGWRWKHFRQGXFWDQFHVLJQDWXUHRIWKHXQERXQGHGVXSHUVWUXFWXUH)LJWKHSUHVHQFHRIWKHWLVVXHDQGWKH






















,Q WKLV SDSHU WKH HOHFWURPHFKDQLFDO LPSHGDQFH (0, WHFKQLTXH LV SURSRVHG WRPRQLWRU WKH VWDELOLW\ RI GHQWDO
LPSODQWVDIWHUVXUJLFDOSODFHPHQW7KHFOLQLFDODSSURDFKK\SRWKHVL]HVWKDWDSLH]RHOHFWULF3=7WUDQVGXFHUERQGHG
WRWKHDEXWPHQWVFUHZHGWRWKHLPSODQWWREHPRQLWRUHGFDQDVVHVVWKHGHJUHHRIKHDOLQJRIWKHSHULLPSODQWWLVVXHLQ
WKHZHHNVVXEVHTXHQW WR WKHVXUJHU\ ,Q IDFWZKHQVXEMHFWHG WRDQHOHFWULF ILHOG WKH WUDQVGXFHU LQGXFHVVWUXFWXUDO













VFKRODUVKLS ³%RUVH GL VWXGLR ILQDOL]]DWH DOOD ULFHUFD H$VVHJQL ILQDQ]LDWL GD 3URJUDPPL&RPXQLWDUL´ SURYLGHG E\
8QLYHUVLWjGHJOL6WXGLGL3DOHUPR
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